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Diphenylmethylpiperazine derivs. of fomula (I) and their salts are new. 

Ri, R2, R3 and R4 = H, halogen, lower alkyl or lower alkoxy; 

m = 0-2; 
n = 2-4; 
p = 1 or 2. 

USE 

(I) exhibit excellent LDL receptor gene expression improving 
activity and can be used for the prevention and treatment of 
hyperlipaemia and atherosclerosis. 
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PREPARATION 

(I) are prepd. e.g. as follows: 
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EXAMPLE 

0.500g 5,5-diphenyl-2,4-pentadienoic acid, 0.662g 4-bis(4- 
fluorophenyl)methyl-l-(2-aniinoethyl)piperazine, 0.330g diethyl 
cyanophosphate and 0.200g triethylamine were added to 15 ml THF 
under ice-cooling and the mixt. was stirred for 1 hr. and then at room 
temp, for 16 hrs. 

The reaction mixt. was poured into ice water and extracted with 
ethyl acetate. The extract was dried (MgS04) and evapd. The residue 
was subjected to silica gel column chromatography to give 0.530g N- 
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[2-(4-bis(4-fluorophenyl)methyl-l-piperazinyl)ethyl]-5,5- diphenyl- 
2,4-pentadienamide, m.pt, 145-149**C. Its hydrochloride had a m.pt. 
of220-222'*C(dec.). (AF) 
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2-4; p = 1 or 2. 

USE - (I) exhibit excellent LDL receptor gene expression improving 
activity and can be used for the prevention and treatment of hyperlipaemia 
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[0020] i^S(7)#ffiT*fc:{t^#ftTt^?T 
[0 0 2 1 1 ffiffl^tlSS^Jt LTfi. 5/J;^(Cgi-^L/^ 

d?^vu:^(7)<t 5 *5?S]K^ft:*^?i ; ^^iJ^ n d p< 

y\L Yuyyy) . ^NDy:/^kj^{k7kig3g (^FlCv^^n 
ny^V) . (1#{Cv?p<^y^7^;UAT^ K) > 

10 0 2 21 SiSMSfiii^. - 1 0 t:7:/M 5 ot: (i? 
aicfi. ot7^S3 0t:) T**>5o S^&tc^-rsnJPBl 
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2 4^W (ffj®tcf4> l^ffflTiMl 5^ffi) -C*>5, 
[0 0 2 3] WC. BHIE-^tC (11) Sr*-t-5*/W5K 
vSroSJSJtt^^fl^tMSH-W^ (III) ^^t^T 

^:ymmWti:K^-^^X. m^-m^ (I) ^^•f.s 

8512-^^ (II) S:*-r5*/u4?y(tS:R<£tt^J»<* 
tUfc^Jc, ftiUB-jeSC (III) Sr*-r5T5V$l« 
i $ * 5 i t i o T «ig $ ix 5 , 
(0 0 2 41 BtlE-jlS:^ (II) ^^■r^*j\^ifs>m<0 

y 7 1 J: 5 'i* T y -ypfKai;^ 

^ia;. mx.\mm-m:. (i 

npt^'V, '<>'-^:/, T'h^tKD^^V 

^) . 'Bm\^tc-^xm.m(Dn^T (^j^«fyi^^. h 

"J^vft^J («ilx«ISfk^;d-=.yK ;^it'J-:t~Ji'^) 1 1 
CCTSMlOOt. 1 0^>K;5S2 0^rflSli£:$*5:i 

(0 0 2 51 #*gS3i;^;7^/wi:coii-g-g?ii7K*feitt, 
(II) ^^iri,:f}f\'ifs>m^^m^m\^ 

t°yi;'>', hyin^/uT'?^, i;p<9^/i'T:^y :x^) . 

i 0=C7iS5 0'Ct?l5>ra7!»M2BtMSJ£$-a:Sii:tc 

(00 261 tflS-ieS; (II) S:*-r-5*/W>J^>'^<0 
SJS;tt^«(*:tfifFl5-fi§;S: (III) s-W-rsTSi^^ 

y;<^>'i'T$v. hy^i^yur^v. t°yi;^>-. v?/g^ 
y If y v>v© i 5 **«IT 5 >'Xh t) , »ai-tt h y a: 



(0 0 2 7] Sl£:«aStt, -1 0*075^5 0"C 

(»jilCll, 0t75M3 0'C) T-fo5. Sf&tCS-t^B* 

B*RI3 (ifiai-»4s 1 0 5Jrfl7iSl OlfSF.8) "CfoS. 
(00 281 m*Mt;^#,-efc5flfriB-«!:S: ( l I) 

iS-)»S!^ (Ill) Sr^l-ST^VSI^ft:^, •ilj^ [J. 
Med. Chem., 32, 583 (1989) ; Chem. Pharn. Bull., 3 
7, 100 (1989) : J. Med. Chem., 32, 1820 (1989)] 

(0 0 2 91 BErlS-jK:K (I) Sr=fi-r5i^7=:-ywy'5" 
i\^\:-<y'J^y}Smmt. iii.illc*£:C-ClilJe±ff^U#5 

46© J; 5 ; ; ; 

mm. : ^Kifi ; m<r>W&WS. : y 

©<fc 5'Sffii®T/'i'^yi';^/i'*i^i?ffi ; ^y-^yy-zu^-^y 

; : % ym^.. 7y/<y^ 

[0 0 3 0] /<efc\ mm-m^ (I) Sr*-t-5v;'7a: = 
;^ *J <t 0! h 7 *t:^«>S14#:fc 5 V ^ ll^^^^lSiF- lc 

(0 0 3 1 1 MIC. atriE-jK:* ( i ) Sr*-r5i^7;c= 
a. 

(0 0 3 21 

Sritg/Cii^-B:. Jkt'«0LDLSr!|?rM6*Jl-iST$-BrS^ 
)!i'Sf^l»l*«{cJ;5S=U';^7'n-/ujiHE/iif©S 

(0 0 3 3 1 *je?^©mf?e-/JS5t ( I ) **l-s-:^7i 
^/nf-57 i^y^mwiitL\-i.^(Dmm±Mm^i\, 
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^m^^htK ISlmg-lOOOmg 1 
Omg-200mg) ?rfigAlC*t LT. 10 1|Hl4fcf* 

[0 0 3 4] 

10 0 3 5] ^mm 1 

N- [2- (4-7y^^:a^P7 31^/1^) p< ^/U 

0) 

(a) X b7 t Kn:77>^l 5m 1 *l;i5, 5-^:^:731 
:=^yW-2. 4— <V^>?j:VK 0. 500 g, 4-tf 
j:^ (4 -yyu:tn y^rc^yV) 

rcf-yl^) t^^^v^:^ 0. 6 6 2 g, i/T / 3 l^B.^^^ 
^/l- 0. 3 3 0 giSctU^h y:n^/l'T^ y 0. 2 0 

0 g ^^n^nTxmTL 1 nfmw'ik. ^^at* i e ^ngjs 
2 0) xmtaLXBmit^m^^^BtLx o. 530 

g (IR^4 8%) 

1) Bl^S : 1 4 5-1 4 9t: 

2) NMR;^-<i5^ hvl^ 6 ppm (CDCI3) : 2. 23-2. 60(10 
H,m), 3.38(2H,br q,J=5.9Hz), 4. 22(1H, s) , 5. 96-6. 12 
(IH,br), 6.04(lH,d,J=15.2Hz), 6. 76(1H. d, J=ll. 2Hz), 
6. 89-7. 04 (4H, m) , 7. 15-7. 45 (15H, m) 

3) I R;^^iJ7 h/U cm"'(CHCl3) : 3425, 300 
0, 2840, 1660, 1610, 1508, 1152o 

10 0 3 6] ±mxmc^^it^(i^i:mm=^'^Mcmm 

1) Mj^: 220-22 2t: {^M) o 
(h) i^^un^^l/ 30ml4'tC5, ^-""^Vz^^^ 

A-^y^^J^yfk 3. OOg, 4-tf;^ 
(4 ->^/V:R^^:7:n^y^) ^ f-yi— 1 - 

e^7v^>' 4. 3 7 0 g*Sj:U^l -oi^yl— 3 
- ( 3 - v^;^ ^/ur ^ y y a \f)V) iifVif.-J^ 5 K • IS 
(WSC • HC 1 ) 2. 7 6 0 g^Snx3^Pfl» 

^yy-^-{CHL. y-J\^-^J^tin^^l^ (1 : 



2 0) -C^WLTSWfb-g^^^Srfe-St LT 5. 8 20 
g (IR* 7 6 %) #fCo 
[0037] 1) HjS: 145-14 Qt^o 

[0 0 3 8] mw,m 2 

N- [2- [4-tf;^ (4 -7/U;^P7 3i^/U) 7^5^/1^ 

- 1 -b*^7v^->^l^] 3^f^/t^] -7, 7--:^7 3i:=.;U- 

1 4) 

7, 7->^>^in:^;L— 2, 4, 6 ^Zf^hV^^Wt 

5 0 0mgi:4-tf;^ (4 ^oin/U) /^jU 
-1- (2-T^ y:3:^/u) b'^yv^^^e 0 Omg Srffl 

v^T^^jswi (a) tmm\::^mLxumt^mi:m^ 

tUreOOmg (iR^62%) mco 

1) m^: 1 4 5-1 4 8t: 

2) NMR;^^^ hyp 6 ppm (CDCI3) : 2. 28-2. 56(10 
H, id), 3. 39(2H, br q, J=5.3Hz), 4.22(1H. s). 5. 86(1 
H, d, J=15.2Hz). 6.01(1H. br t, J=4. 6Hz), 6. 45(1H. 
dd, J=14.5Hz, J=10,6Hz), 6.63(1H, dd. J=14.5Hz, J= 
11.2Hz).6.78(lH, d, J=11.2Hz), 6. 90-7. 03 (4H, m), 

7. 11-7.47(15H, m) 

3) IRy^^^ ciD'"^(CHCl3) : 3440, 302 
5, 2840, 1660, 1610, 1510, 1155o 

[0 0 3 9] ±mxmcBmt^<i^^mm^'f'Mcmm 

1) : 1 5 9- 1 6 2t:o 

[00 4 0] %W^\ 3 

N- [2- [4-fcf;^ {y fviruy 

3, 3-i>y=c=~/u:/ii^:ym 5 O Omg <t 4-t*;^^ 
^/L') f^^y^ 6 4 OmgSrfflV^-C. *lifet?yi 

(a) tmm\cfi!imLXBmt^^i:m^mtLx q 

9 0 m g (IR^ 6 3 %) WtCo 

1) NMR;^-^^ hyW 6 ppm (CDCI3) : 2.13-2.46(10 
H, m), 3.23(2H, br. q, J=5.4Hz), 4.20(1H. s),5.68- 
5.95(1H, br.), 6.28(1H, s), 6. 90-7. 08 (8H. m), 7.14 
-7.43(8H, m) 

2) lR::^^^h/^ v„^^ cm"*(CHCl3) : 3020, 298 
0, 2820, 1650, 1620, 1530, 1300, 1150o 

[004 1] ±mxmz B mt^^^mm^m 

1) at^: 1 5 2-1 5 5t: i^m) o 

[0 0 4 2] mmm4 

N- [2- l4-\fy. (4 -y/U:tuy :x::^/l^) 7< ^/U 

- 1 -b'^^v^^/t^] -3, 3-tf;^ (4-y^ 
yw^P73:^/u) 7^p^:>^iBgT^ K (g8^{b^#-<§- 

1 6 2) 
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00mgt4-tf;^ (4-y/U:toy3u=-/U) ^^/U- 
1- {2-T^y:r,^M tf^^i^:^ 7 3 9mgS:ffi 

^/^ifet LT5 0 Omg (i|X^3 9%) #fCo 

1) NMR-:^'-^^^ hyu 6 ppm (CDCI3) : 2. 09-2. 42(10 
H, m). 3. 19(2H, br q, J=5.4H2), 4. 18(1H, s),5.66- 
5.77(1H, br), 6.37(1H. s). 6. 89-7. 04 (4H, m), 7.18- 
7.40(14H, m) 

2) I R>^^^ h/W cm"^ (CHCI3) : 3425, 300 
0, 2825, 1675. 1605, 1505, 1440, 1150o 

10 0 4 3] ±mvmz^m\i'^^i:mmm2^wctm 

1) mj^: 1 49-1 5 It: , 
[0044J mmms 

;V) zn^/V] -5, S-\^y :sl=l;V--2, A-^l^^i^ 
JiVi^T^ K 1) 
5, 5-e^73::=./W-2, 4-^:/^i/^>®? 5 00 
mgt4-v?:7:cr:/Mf*/U-l- (2-T^/3i^ 
/l^) b'^7v?> 6 5 0mg^fflV^T*^S^«Jl (b) <fc 

mm\cim\.xBmt^mi:m.^mt ut s ? omg 

(IR^ 8 3 %) ^fco 

1) NMR;^--^^:^ V?^ 6 ppm (CDCI3) : 2.20-2.65(10 
H, m), 3.37(2H, br q, J=5.6Hz), 4.21(1H, s), 6. 04(1 
H, d, J=15.0Hz), 6.08(1H, br t, J=4. 5Hz), 6. 76(1H, 
d, J=11.5Hz), 7. 14-7.48(21H, id) 

2) IK^s^^ V^\- cm"' (CHCI3) : 3420, 300 
0, 2820, 1655, 1610, 1500, 1450, 1152o 

[004 5] ±mxnti a mt^fn^^mmm i ( a ) « 

1) Sk/S : 1 4 0-1 4 4 to 

[0 0 4 6] mmme 

N- [2- (4-'^7 3:::^/l^pt^yU-l-tf^7S^::^ 
/I.) Ji^/lx] -7, 7->?y:cr::/l^-2, 4, 6 -^7^ 

7, 7-i^7 3::=:/U- 2, 4, 6 -^^^ h U 
2 7 6mgt4-S?7ai:^/U7f^yl--l- (2-T5/ 
b"^7v^>' 3 2 5mgSrfflV>r. HlfeW 1 

(b) tmmi^^iBtmi^xBmt^^^m^mtLx 3 

8 Omg (iR^e 9%) #fco 

1) NMRJ:^^^ h/U 6 ppm (CDCI3) : 2. 22-2. 64 (10 
H, m), 3. 41(2H, br q, J=5. 5Hz), 4.23(1H, s), 5. 87(1 
H, d, J=14.6Hz), 6.04(1H, br t, J=4. 4Hz), 6. 46(1H, 
dd, J=14.6Hz, J=lL2Hz), 6.62(1H, dd, J=14.6Hz, J= 
11.2Hz),6.78(lH, d, J=11.2Hz), 7. 30-7. 50(2 IH, m) 

2) I Rys^^ h/l/ v„^, cm"' (CHCI3) : 3400, 300 
0, 2810, 1650, 1615, 1600, 1495, 1450, 1245, 115 

Oo 

[0 0 4 7] ±^xnitB»}it^m^mmmi (a)« 



1) Sl!^: 12 5-132t: {^M) o 

[004 8] mmm 7 

N- [2- [4-\^y^ (4-yjU:t^y:tL=^/U) 
-l-\i^^yi^=-/v2 ^^>^t^] -5, 5-\i*y^ (4-^ 

uuy:r:=^/u) -2, 4-^>-ty-:^3i>^iggT^ K (gy^ 
lt:^fe## 13 1) 

5, 5-t*^ {4-^tiuy=c=:~^\^) -2, 4-^^^ 
S^ztvK 2 0 Omg ^ 4 -t:*;^ {4 -y/i^:tu y :x,z:l 
Jl^) 7<^;U-1- (2-7 5y^^/l^) \i'-<yi^> 2 

28mgSrfflL^T. Sllfi0ijl (b) i: l^«tc«ia UT B 
^J^t-^^I^Sr^a^ife^ tUr 200mg (IR^ 7 3 %) # 

1) NMR;^^^ h/U 5 ppm (CDCI3) : 2.27-2.57(10 
H, m), 3.33-3.45(2H, m), 4.23(1H. s), 6. 01-6. 18(1H. 

br), 6.06(1H, d, J=15.2Hz), 6.73(1H, d, J=1L2H 
z),6.90-7.03(4H, m), 7. 08-7. 44(17H, m) 

2) I R:^^^ h/W v^^ cm"^ (CHCI3) : 3400, 300 
0, 2950, 2820, 1655, 1603, 1505, 1152o 

1 0 0 4 9 1 ±mxmc n m\:^<^^mmm i ( a ) ^ 

1) iM^ : 1 4 2-1 4 5t:o 

[0 0 5 0] mmms 

[2- [4-fc";^ {4-y/i^:^t2ya:^-/u) ^ ^/U 
- 1 -b"^7i/:^yU] - 5- (4-^uv2y:^ 

r^/W) -5-:7 3:r:/U-2, 4 ^V^-y^Jiy^T^ K 

(g[l:^{[:-g-i^#-^ 13 2) 

5- (4-^ uuy - 5 -:7ain;W- 2, 4- 

^>':?v^^>'?ge2 0 Omg (i: 4-t:*;^^. (4-y/^:;^o>' 

2 5 6mg^ffli/^r. ^K^^ji (b) tmm\mmL 

XBmit-^mir^ik^tLX 2 6 Omg (^SW«l 

^) #fCo 

1) NMR::^^^ h/l^ 6 ppm (CDCI3) : 2. 24-2. 60(10 
H, m), 3.69-3.46(2H, m), 4.22(1H. s), 5. 96-6. 13(1H, 

br), 6.04(1H, d, J=14. 5Hz), 6. 74(2H, dd, J=14. 5Hz, 
J=11.2Hz), 6.92-7.03(4H, ra), 7. 08-7. 45(18H, m) 

2) I R:^^:^ h/l' v^^ cm"^ (CHCI3) : 3400, 300 
0, 2820, 1655, 1605, 1505, 1155o 

[0 0 5 11 ±mxmz a mt^^i:mmm i ( a ) m 

1) iSt^ : 1 4 9-1 5 2X:^ 

[0 0 5 2] mMm9 

N- [2- (4 -v^:7mn/V'^^;b~ 1 -h^-^^v^- 
;U) ji^/u] -5, (4 p p y ji::^yu) - 

2, 4 — ^v>g^v^3^vSgy^ K (giJ^{l:'a-^#-^7 0) 

5, 5-tf;^ (4-^tiuy:c=Lj\y) -2, 4-^Vi^ 
v^a:vg^ 2 0 Omg i: 4 -i^^y ^/U- 1 - 

(2-T^ fcT^^i^V 203mgSr/flV^ 

T, mmmi (b) iri^«ic«iauTawfk-g^feSr«gii 
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tLX 3 3 0mg (ilX*88%) #fCo 

1) Mj^i 184-18 9*C 

2) NMR;^^^ h/U 6 ppm (CDCI3) : 2.30-2.57(10 
H, m), 3.38(2H, br q, J=5.9Hz). 4.24(1H, s),6. 05- 
6.19(1H, br), 6.06{1H. d. J=14. 5Hz). 6.73(1H, d, J 
=11.2Hz),7.06-7.47(l9H, m) 

3) I R;^^^^ h/W cm"^ (CHCI3) : 3400, 300 
0, 2950, 2820, 1655, 1610, 1590, 1490, 1450, 1150, 

1090o 

[0 0 5 3] ±m^ntLBffiit^^^mmmi (a) « 

1) Bj^: 13 5-13 SX:^ 

[0 0 5 41 Mmm 1 0 

N- [2- {4-iyyz^=^/U;^'^;i^- 1 ~}^^-<yiy=^ 

/V) m^/W] -5- (A-^ uuy :z.::^jV) -b-y:xL 

7 9) 

5- {A-^ tiuy3L=^;\^) -5-73i=i/U-2, 4- 
^V^^/zii>'^2 0 Omg 4 -i/y 3:l=:^jV:^^;V'- 1 
- (2 -T^ 7^31^/1.) h'^^i:/V2 2 8mg^fflV^ 

*i£0ijl (b) <ir[^^(c:40iaLTS6^{t:'g'feSrfa« 
titLT 3 7 0mg 9 4 %) #3to 

1) NMR^^^iJ' h/l/ 6 ppm (CDCI3) : 2.27-2.61(10 
H, m), 3. 31-3. 46 (2H, m), 4.23(1H, s),6.05(lH, d, J 
=15.2Hz), 6.05-6. 18(1H, br),6.75{lH, dd, J=14. 5Hz, 

J=11.2Hz), 6.75(1H, dd, J=14.5Hz, J=ll. 2Hz), 7. 09~ 
7.46(20H, ra) 

2) I R7.-<^ V;V cm"^ (CHCI3) : 3420, 330 
0, 2950, 2820. 1655, 1610. 1490, 1450. 1152o 

[00 5 5] ±Mx*mit s m\t^^^%mm i ( a ) « 

1) mf^: 1 2 3- 1 2 5t:o 
1 0 0 5 6 1 UlS^^iJ 1 1 

N- [3- [4-tf;^ {A-yj\^:^nyzr.=:-;V) :^^;v 
-\-\f^y-y::^}V\ -fxi\f}V\ -5, 5-v^y^j::=-/l^ 

-2, 4 — ^^i^^'j'^vm.r^ K mmt^mm^ i 
1) 

5, 5- v^:7ai::^/l— 2, 4-^yi5^v^:i:>Kr ^ K 
2 0 Omg 4- t*;^ (A-y)Virxiy 3LZ=.fV) 
-1- (3~T^ /^n tiVU) e^7v^>'3 0 4mg^ 

fflv^r. sifi^jii (b) (bi^^tcisQ.aLriWib'g^^^Sr 

^Vmt\.X 410ing (4X^89%) #fco 

1) NMR;^^i7 h/U 6 ppm (CDCI3) : 1.54-1.74(2 
H. m), 2.26-2.57(10H, ra). 3.38(2H, br q. J=5.9Hz), 
4.22(1H. s), 5.79(1H, d, J=14.5Hz), 6.75(1H, d, J= 
11.2Hz),6.91-7.01(4H, m), 7. 01-7. 12(1H, br), 7.11- 
7.43(15H, m) 

2) I Ry^-<^ V/V cm^' (CHCI3) : 3450, 327 
5, 3000, 2950, 2820, 1660, 1605, 1505, 1442, 115 
2o 



1) 239-241 

[ 0 0 5 8 J 1^16011 1 2 

N- [3- [4-fcf;^ (4 -7/i^:tn7 3::=.yl^) 
- 1 "-tf--^7-:>^:=-/l^] T'PbVu] -7, 1 -i^yzsLZz.)V 
-2, 4, hi; Ji>-^T:^ K (gtJ^fb^^g 

1 5) 

7, 7-v^>^a.:^/U-2, 4, 6— h y:^:^®? 

243mg4:4-tf;^ {A -y )Vi^xiy :t.z:^)V) 
-1- (3-r T'Dl^/U) tf^7i^>^3 0 4mgS: 
fflv^T. ^ffi^ijl (b) tl^litcjaaLTBWifeSrfa^^ 
mt\.XAlQm% (IR^ 9 8 %) #rCo 

1) NMR;^^:?' h/U 6 ppm (CDCI3) : 1.55-1.74(2 
H, m), 2. 30-2. 56 (8H, m), 3.39(2H, br q. J=5.9Hz). 
4.25(1H, s). 5.78(1H, d, J=15. 2Hz) , 6. 45(1H, dd, J= 
14.5Hz. J=11.2Hz). 6.63(1H. dd, J=14. 5Hz, J=11.2H 
z),6.83(lH, d. J=11.2Hz), 6. 42-7. 04 (4H, m). 7.07- 
7.45(16H. id) 

2) I Ry^^^ V)V v^3^ cm"^ (CHCI3) : 3450. 325 
0, 3000, 2950, 2800, 1650, 1600, 1500, 1440, 115 

Oo 

1 0 0 5 9 J i^wt @ mM^^m^nrnM i ( a ) ^ 

1) : 14 5-15 Oto 
[0 0 6 0] %m\ \ 3 

N- [2- [4-b*;:^ (4 ->^/U:^p:73::^/u) 7< ^/i^ 
-2, 3, 4, 5, 6, 7 — ^^f-b Kp- 1 H- 1, 
4-v^Tif 1 Jif-yw] -5, 5-v^y^ji 

2 , 4 -^^^^ >^B?r ^ K mm\L^mm^ 

1 2) 

5, 5-i^7;cr:/U-2, A-^l^^vm. 1 8 6 m g 
t4-tr;^ (4-7/P:3hn7^=^yW y^/u-1- (2 
-T^y:3i^/V) 7}>^f^7^:^V 2 7 0mgSrfflV^T 

(b) <b(^1S(C*!iSbT. 
<t LT 3 9 0 m g (iR^ 9 1 %) #fCo 
1) NMR;^^iJ^ h/W 6 ppm (CDCI3) : 1.67-1.82(2 
H, m), 2. 52-2. 74 (8H, m), 2.80(2H, t, J=5. 3Hz) . 3. 37 
(2H, br q, J=5.3Hz), 4.58(1H, s). 6.06(1H, d, J=l 
4.5Hz),6. 14-6.40(1H, br), 6.77(1H, d, J=11.2Hz), 
6. 89-7. 03 (4H, m). 7. 14-7. 46(1 5H, m) o 

[ooaiiftneyi LDLS^a^ag^ijgast^ 

off ^(D^m (Cell. 48^ 1061-1069 (1987) ) ^rffl^^ 
fco -f^St)"^. LDL uiryi^-Jag^o:/p^-^5^- 
tg*^{^^^^^E1■5> S RE (Sterol Responsive Element) 
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h7>';^73i7— If (CAT) om^t:m^:itx-mm 

tf*i5*ifeT-fe9. rve>{cJ:oT^#^ti)t (Mo 
lecular and Cellular Biology. 2_. 1044-1051 (198 
2) ) o LDL$Sft:ag^-tCATite^Sr^fe«c± 

^1Sx.3Z<^. 2 4^|ffl^(C:^||f|^ (9 0% a-MEM 
(Minimum Essential Medium) + 1 0 %4^!&ilJkff (FC 
S) ) Sri^t. ii^^/c^fi<^f->'>^/^^r^*DbfcJg«fK 
(95%a -MEM +5 % FCS ) "CS e>t- 2 4 P^^Jt^ L 

T-fe^/U h ^ 37 in ^ -if (CAT) 

0 . 3 M g /m I (C^^JD-r S t . ^^AD 

CO 3 y h p -/KCit-<T*^ 2 C ATm^(D±m^^ 

[0 0 6 2] ^i^fiBj2 L D LSSi^atfe^ij^Sfe 
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NOVELTY 

Carboxylic acid derivatives (I) are new. 

DETAILED DESCRTPTIQN 

Carboxylic acid derivatives of formula (I) and their salts, esters 
and hydrates are new; 



(I) 



I WO 2QG298840-A+ 




L, M = bond or optionally substituted 1-6C alkylene, 2-6C alkenylene 

or 2-6C alkynylene; 
T = bond or optionally substituted 1-3C alkylene, 2 or 3C alkenylene 

or 2 or 3C alkynylene; 
W = COOH; 

X = bond, O, NR.iCQiO, OCQ,NR,i, ONR^Qi, NR.iCQ,, CQiNRxi, 
NR,iaCQiNR,ib, Q2SO2 SO2Q2, Q4(CRx2R,3)nCQiNRxi, 

Q4(CR,2Rx3)nQ3, CRx2=NQ2, Q2N=CR,2. 
Q4(CR.2Rx3)nCC(CRx5CR,4)pQ3, 

Q4(CRx2R.3)nCR,6=CRx7(CRx5Rx4)pQ3 or a group of formula (i); 
Q, = OorS; 

Rxi, Rxia, Rxib, Rxio = H, CN, CHO or optionally substituted 2-7C 
aliphatic acyl, 7-19C aromatic acyl, 2-7C 
alkoxycarbonyl or 7-19C aromatic 
alkoxycarbonyl or G; or 



Rx2+R.3 or Rx4+Rx5 = ring; 

G = Alk, 2-12C alkoxyalkyl, 3-7C cycloalkyl, 2-6C alkenyl, 2-6C 

alkynyl, 6-12C aryl, 7-18C alkylaryl, 7-18C aralkyl; 
Q2 = OorNRxio; 
k = 0-5; 
m-p= 1-5; 

Rx2-R3i9 = H, OH, CN, halo, NRxiaRxib or optionally substituted G, OG, 

SG or 4-13C cycloalkylalkyl; 
Q3, Q4 = bond, O, SO2 or NRxio; 

Y = 5-14 membered aromatic ring or 3-7C aliphatic ring both 

optionally substituted and both optionally containing 1 or more 
heteroatoms; 

Z, U = 5-14 membered aromatic optionally substituted by 1-4 groups, 
optionally containing 1 or more heteroatoms *and optionally 
partially saturated. 

ACTIVITY 

Antidiabetic; Antilipemic; Anorectic; Osteopathic; 
Antiinflammatory; Antiulcer; Cytostatic; Antianginal; 
Neuroprotective; Nootropic; Cerebroprotective; Immunomodulator. 



WO 200298840-A+/1 
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MECHANISM OF ACTION 

PPAR- Agonist- Alpha; PPAR- Agonist-Beta; PPAR- Agonist- 
Gamma; Hypoglycemic. 

In assays 3-[4-methoxy-3-[([[4-methyl-2-(4-chlorophenyl)-l,3-thia2ol- 
5-yl]carbonyl]amino)methyl]phenyl]benzoic acid had the following 
EC50 values ( micro M): PPARa (less than 0.0001), PPARp (0.176) 
and PPARy (0,711). 

USE 

(I) are used as peroxisome-proliferation activated receptor 
(PPAR)-a and y biagonists and PPAR-a, P and y triagonists for 
reducing blood sugar and blood lipid levels useful for treating and 
preventing insulin resistance, diabetes, syndrome X, hyperlipidemia, 
obesity, osteoporosis, inflammatory diseases, digestive system 
disorders (such as ulcerative colitis, Crohn's disease, pancreatitis, 
gastritis, stomach polyps or stomach cancer), cardiovascular disorders 
(such as angina pectoris), senile dementia, cerebrovascular disorders 
and immunological disorders. 

ADMENISTRATIQN 



Dosage is 100 micro g - 10 g /day orally or parenterally. 
EXAMPLE 

4N Hydrochloric acid in dioxane (1 ml) was added to 3-(3-[((t- 
butoxycarbonyl)amino]methyl]-4-methoxyphenyl)benzoate (30 mg). 
The mixture was stirred at room temperature for 1 hour and 
concentrated. The concentrate was dissolved in dimethylformamide 
(0.4 ml) then 2,4-dichlorobenzoic acid (0,2 ml), diethyl 
cyanophosphate (6 mg) and triethylamine (9 mg) were added. The 
mixture was reacted at room temperanire and then worked up to give 
3-(3-[[(2,4-dichlorobenzoyl)amino]methyI]-4-methoxyphenyl)benzoic 
acid (1.97 mg). 

TECHNOLOGY FOCUS 

Organic Chemistry - Preparation: (I) is prepared e.g. by reacting an 
amine of formula (VII) with carbon dioxide and a compound of 
formula Y-L-halo (IX) and then hydrolyzing to give a compound of 
formula (lA). 

I WO 200298840- A-H/21 
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Boc N T — KZH+Hj4--M— W (VII) 




\ 




Boc = tert. butoxycarbonyl. 




All other definitions are as above. 
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NOVELTY - Carboxylic acid derivatives (I) are new. 

DETAILED DESCRIPTION - Carboxylic acid derivatives of formula (I) and 
their salts, esters and hydrates are new; 

L, M = bond or optionally substituted 1-6C alkylene, 2-6C alkenylene 
or 2-6C alkynylene; 

T = bond or optionally substituted 1-3C alkylene, 2 or 3C alkenylene 
or 2 or 3C alkynylene; 
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aliphatic acyl, 7-19C aromatic acyl, 2-7C alkoxycarbonyl or 7-19C aromatic 
alkoxycarbonyl or G; or 

Rx2+Rx3 or Rx4+Rx5 = ring; 

G = Alk, 2-12C alkoxyalkyl, 3-7C cycloalkyl, 2-6C alkenyl, 2-6C 
alkynyl, 6-12C aryl, 7-18C alkylaryl, 7-18C aralkyl; 
Q2 = O or NRxlO; 
k = 0-5; 
m-p = 1-5; 

Rx2-Rx9 = H, OH, CN, halo, NRxlaRxlb or optionally substituted G, OG, 
SG or 4-13C cycloalkylalkyl; 

Q3, Q4 = bond, O, S02 or NRxlO; 

Y = 5-14 membered aromatic ring or 3-7C aliphatic ring both 
optionally substituted and both optionally containing 1 or more 
heteroatoms; 

Z, U = 5-14 membered aromatic optionally substituted by 1-4 groups. 



optionally containing 1 or more heteroatoms and optionally partially 

saturated. 

ACTIVITY - Antidiabetic; Antilipemic; Anorectic; Osteopathic; 
Antiinflammatory; Antiulcer; Cytostatic; Antianginal; Neuroprotective; 
Nootropic ; Cerebroprotective; Immunomodulator . 

MECHANISM OF ACTION - PPAR -Agonist -Alpha; PPAR-Agonist-Beta; 
PPAR-Agonist-Gamma ; Hypoglycemic . 

In assays 3- (4-methoxy-3- ( { ( (4 -methyl -2- {4-chlorophenyl) -1 , B-thiazol- 
5-yl)carbonyl) amino) methyl) phenyl) benzoic acid had the following EC50 
values ( micro M) : PPAR alpha (less than 0.0001), PPAR beta (0.176) and 
PPAR gamma (0.711) , 

USE - (I) are used as peroxisome-prolif eration activated receptor 
(PPAR)- alpha and gamma biagonists and PPAR- alpha , beta and gamma 
triagonists for reducing blood sugar and blood lipid levels useful for 
treating and preventing insulin resistance, diabetes, syndrome X, 
hyper lipidemia, obesity, osteoporosis, inflammatory diseases, digestive 
system disorders (such as ulcerative colitis, Crohn's disease, 
pancreatitis, gastritis, stomach polyps or stomach cancer), cardiovascular 
disorders (such as angina pectoris) , senile dementia, cerebrovascular 
disorders and immunological disorders. 
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AB Novel carboxylic acid derivs. represented by the following general formula 
(I) [wherein L, M = a single bond, each (un) substituted Cl-6 alkylene. 



C2-6 alkenylene, or C2-6 alkynylene; T = a single bond, each 
(un) substituted Cl~3 alkylene, C2-3 alkenylene, or C2-3 alkynylene; W = 
C02H; each solid line accompanied by a dotted line represents a single or 
double bond; X = a single bond, 0, each N- (un) substituted NHCO-0, 
NHC(S)-0, 0-CONH, 0-C(S)NH, CONHO, C(S)NHO, ONHCO, ONHC(S), NHCO, NHC(S), 
CONH, C(S)NH, NHCONH, NHC(S)NH, NHS02 , or S02NH, 0S02 , S020, etc.; Y = 5 
to 14-membered aromatic group or C3-7 alicyclic hydrocarbon group each 
optionally having >1 substituents or >1 heteroatoms; the 
ring Z or U = 5 to 14-membered aromatic group optionally having 1-4 
substituents or >1 heteroatoms wherein a part of the ring is 
optionally saturated], salts or esters thereof, or hydrates thereof are 
prepared 

These compds. are dual agonists of PPAR a and y or triple 
agonists of PPAR a, P{6) , and y and useful as 

insulin resistance ameliorants, preventives and/or remedies for diabetes, 
fragile X syndrome, diabetes complications, hyperlipidemia, obesity, 
digestive tract diseases, and cancer. The digestive tract 
(gastrointestinal) diseases include (1) gastrointestinal inflammations 
such as ulcerative colitis, Crohn's disease, pancreatitis, and gastritis, 
(2) gastrointestinal proliferative diseases such as gastrointestinal 
benign tumor, polyp, hereditary polyposis, colon cancer, rectal cancer, 
and stomach cancer, and (3) gastrointestinal ulcer. They are also 
preventives and/or remedies for angina pectoris and myocardial infarction 
and sequelae thereof, senile dementia, and cerebral vascular dementia 
based on the improvement effects on energy metabolism These compds. are also 
useful as hypolipidemics, anti-osteoporosis agents, antiinflammatory 
agents, and immunomodulators . For example, 3- [4-methoxy-3- [ [ [ [4-methyl-2- 
(4-chlorophenyl ) -1 , 3-thiazol-5-yl] carbonyl] amino] methyl] phenyl] benzoic 
acid (II) showed EC50 of <0.0001, 0.176, and 0.711 for the transcription 
activity of human PPAR in host CV-1 cells transfected with GAL4-PPAR LBD 
chimera expression vector. 

ST heterocyclecarboxylic acid prepn agonist peroxisome proliferator activated 
receptor; benzoic acid prepn PPAR agonist; phenylalkanoic acid prepn PPAR 
agonist; insulin resistance ameliorant preventive remedy benzoic acid, 
prepn; fragile X syndrome ameliorant preventive remedy carboxylic acid 
prepn; diabetes complication preventive remedy phenylalkanoic acid prepn; 
hyperlipidemia preventive remedy phenylalkanoic acid prepn; obesity 
digestive tract disease preventive remedy phenylalkanoic acid prepn; 
cancer preventive remedy phenylalkanoic acid prepn; hypolipidemic 
phenylalkanoic acid prepn; antiosteoporosis agent phenylalkanoic acid 
prepn; antiinflammatory immunomodulator phenylalkanoic acid prepn; 
thiazolylcarbonylaminomethylphenylbenzoic acid prepn PPAR agonist 

IT Intestine, disease 

(Crohn's; preparation of heterocyclecarboxylic acid, benzoic acid, and 
phenylalkanoic acid derivs. as agonists of peroxisome 

proliferator-activated receptors (PPAR) for prevention and/or treatment 
of diseases) 

IT Heart, disease 

(angina pectoris; preparation of heterocyclecarboxylic acid, benzoic acid, 
and phenylalkanoic acid derivs. as agonists of peroxisome 
proliferator-activated receptors (PPAR) for prevention and/or treatment 
of diseases) 

IT Digestive tract, disease 

(benign tumor such as polyps; preparation of heterocyclecarboxylic acid, 
benzoic acid, and phenylalkanoic acid derivs. as agonists of peroxisome 
proliferator-activated receptors (PPAR) for prevention and/or treatment 
of diseases) 

IT Intestine, neoplasm 

(colon; preparation of heterocyclecarboxylic acid, benzoic acid, and 
phenylalkanoic acid derivs, as agonists of peroxisome 

proliferator-activated receptors (PPAR) for prevention and/or treatment 
of diseases) 
IT Intestine, neoplasm 

(colorectal; preparation of heterocyclecarixjxylic acid, benzoic acid, and 
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